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0 264 904 

@ A pharmaceutical composition comprising a benzoyl urea compound (A) selected from tlie group consisting 
of a benzoyl urea compcund (I) having the formula: 




• X r Zj (I) 

wherein X is a halogen atom, a nitro group or a trifluoromethyl group, provided that when Y is a nitro group, 
X is a halogen atom or a nitro group, Y is a hydrogen atom, a halogen atom, a nitro group or a 
trifluaromethyl group, Zi is a halogen atom or a trifluoromethyl group, Zz is a hydrogen atom or a halogen 
atom, and A is a =CH-group or a nitrogen atom, and a benzoyl urea compound (II) having the formula: 




(II) 



wherein each of X, and Xj Is a hydrogen atom, a halogen atom or a nitro group, provided that when Y is a 
nitro group, Xi is a hydrogen atom, Y is a hydrogen atom, a halogen atom, a nitro group or a trifluoromethyl 
group, and Z Is a hydrogen atom, a halogen atom or a trifluoromethyl group, as an active ingredient; a 
nonionic surfactant as a dispersant; and at least one member selected from the group consisting of a 
saccharide, a saccharide alcohol, silicic anhydride and a nonionic surfactant as a disintegrator. 
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PHARMACEUTICAL COMPOSITION 



The present invention relates to an antitumour pharmaceutical composition containing a benzoyl urea 
compound as an active ingredient. More particularly, the present invention relates to a pharmaceutical 
composition containing an antitumour benzoyl urea compound (A) selected from the group consisting of a 
benzoyl urea compound (1) having the formula; 




X Y (I) 

wherein X is a halogen atom, a nitro group or a trifluoromethyl group, provided that when Y is a nitro group, 
X is a halogen atom or a nitro group, Y is a hydrogen atom, a halogen atom, a nitro group or a 
trifluoromethyl group, Zi is a halogen atom or a trifluoromethyl group, 2j Is a hydrogen atom or a halogen 
atom, and A is a =CH-group or a nitrogen atom, and a benzoyl urea compound (11) having the formula: 



CONHGONH — ^ '^ --c-^ /"'^ 
''I - (II) 

wherein each of Xi and Xj is a hydrogen atom, a halogen atom or a nitro group, provided that when Y is a 
nitro group, X( is a hydrogen atom, Y is a hydrogen atom, a halogen atom, a nitro group or a trifluoromethyl 
group, and Z is a hydrogen atom, a halogen atom or a trifluoromethyl group and having improved the 
absorbability of the compound (A) through the gut (The benzoyl urea compounds (I) and (II) will generally 
be referred to as a benzoyl urea compound (A) hereinafter.) 

The benzoyl urea compound (A) Is substantially a known compound, and it is known to have excellent 
antitumour activities (Japanese Unexamined Patent Publications No. 109721/1982, No. 1670/1986, No. 
33176/1986, No. 93163/1986, No. 5959/1937 and No, 115565/1987). However, this compound is hardly 
soluble in water, and its absorbablity through e.g, the gut Is poor. Therefore, in order to obtain adequate 
antitumour activities, it is necessary to increase the dose, whereby there is a possible danger of adverse 
effects due to the excessive admistration. 

It is an object of the present invention to provide a pharmaceutical composition whereby a benzoyl urea 
compound (A) has an improved absorbability through the gut. 

The present inventors have conducted extensive research, on various additives with an aim to improve 
the absorbability of the benzoyl urea compound (A) through the gut, and as a result, have found it possible 
to increase the absorbability of the benzoyl urea compond (A) through the gut by a composition (particularly 
by a dry formulation) prepared by using specific substances i.e. specific dispersant and disintegrator. The 
present invention has been accomplished based on this discovery. 

The present invention provides a pharmaceutical composition comprising a benzoyl urea compound (A) 
selected from the group consisting of the above-identified benzoyl urea compounds (I) and (II), as an active 
ingredient; a nonionic surfactant as a dispersant; and at least one member selected from the group 
consisting of a saccharide, a saccharide alcohol, silicic anhydride and a nonionic surfactant, as a 
disintegrator. 

Now, the present invention will be described in detail with reference to the preferred embodiments. 
The benzoyl urea compound (A) used as the active ingredient of the present invention includes a 
benzoyl urea compound (1) having the formula: 
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(I) 



wherein X is a halogen atom, a nitro group or a trifluoromethyl group, provided that when Y is a nitro group, 
X is a halogen atom or a nitro group, Y is a hydrogen atom, a halogen atom, a nitro group or a 
trifluoromethyl group, Zi is a halogen atom or a trifluoromethyl group, Zj is a hydrogen atom or a halogen 
atom, and A is a =CH-group or a nitrogen atom, and a benzoyl urea compound (II) having the formula: 




(II) 



wherein each of Xt and Xa is a hydrogen atom, a halogen atom or a nitro group, provided that when Y Is a 
nitro group, Xi is a hydrogen atom, Y is a hydrogen atom, a halogen atom, a nitro group or a trifluoromethyl 
group, and Z is a hydrogen atom, a halogen atom or a trifluoromethyl group. 

The following compounds may be mentioned as typical examples of the benzoyl urea compound (A) to 
be used in the present invention. 




(Compoand No. 1) 




(Compound No. 2) 



CI 




CQWHCdSTR 




\ 

Ci 



Br 



( Compound No . 3 ) 



0 264 904 



..^ycQKHCOrrl-f"" )rO-( Ve^ (Ccnpcund No. 4) 
bf02 d 



(Canmaund No. 5) 



/ V-CQNECONH-/' \-a -( \-Cl (Compound No. 6) 




(Compound No. 8) 



Br .'■ (Compound No. 9) 



/ \-CONKCaNK-<^~^)-0— (^'""^r (Compound No. 



10) 



'CI 



(Compound No. 11) 



The benzoyl urea compound (A) is substantially a l<nown compound, and it may be prepared by a 
metfiod disclosed in e.g. Japanese Unexamined Patent Publication No. 109721/1983, No. 1670/1986, No. 
33176/1986, No. 93163/1986. No. 227572/1986, No. 5959/1987, No. 116566/1987 or No. 135463/1987 or by 
a similar method. 

In the preparation of the pharmaceutical composition of the present invention, it is desirable to pulverize 
the benzoyl urea compound (A) as fine as possible. The dispersant used in the present invention serves as 
dispersant when the benzoyl urea compound (A) is formed into an aqueous solution for the purpose of 
pulverization. There is no particular restriction as to the nonionic surfactant to be used as the dispersant, so 
long as it is useful for the purpose of the present invention. Any nonionic surfactant may be employed, 
which is useful as an additive for pharmaceuticals. Its HLB value (Hydrophile-Lipophile Balance) is 
preferably at least 3. Specific examples of such nonionic surfactants include polyoxyethylene hardened 
castor oil, polyoxyethylene polyoxypropylene glycol, a sucrose fatty acid ester, a glycerol fatty acid ester, a 
sorbitan fatty acid ester, a propylene glycol fatty acid ester, a polyglycerol fatty acid ester, a polyox- 
yethylene sorbitan fatty acid ester, a polyoxyethylene sorbitol fatty acid ester, a polyoxyethylene glycerol 
fatty acid ester, a polyethylene glycol fatty acid ester and a polyoxyethylene castor oil. 

Among the above-mentioned nonionic surfactants, preferred are a polyoxyethylene hardened ester oil, a 
polyoxyethylene polyoxypropylene glycol and a polyglycerol fatty acid ester. 
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The disintegrator used in the present invention is added at the time of freeze-drying the benzoyl urea 
compound (A) to improve the granularity and disintegrating property of the formulation. As such a 
disintegrator, a saccharide, a saccharide alcohol, silicic anhydride or a-nonionic surfactant may be 
employed. 

s The saccharide as the disintegrator includes a monosaccharide such as glucose or fructose, a 
disaccharide such as sucrose, maltose or lactose and a polysaccharide such as starch, dextrin or cellulose. 
The saccharide alcohol as the disintegrator includes, for example, mannitol and sorbitol. 
As the silicic anhydride as the disintegrator, light silicic anhydride may be employed. 
Tlie nonlonic surfactant as the disintegrator Includes polycxyethyiene hardened castor oil, polyox- 
ro yethylene polyoxypropylene glycol, a sucrose fatty acid ester, a glycerol tatty acid ester, a sorbitan fatty 
acid ester, a propylene glycol fatty acid ester, a polygiycerol fatty acid ester, a poiyoxyethylene sorbitan 
fatty acid ester, a poiyoxyethylene sorbitol fatty acid ester, a poiyoxyethylene glycerol fatty acid ester, a 
polyethylene glycol fatty acid ester and a poiyoxyethylene castor oil. 

As the disintegrator, a nonionic surfactant is preferably used. Particularly preferred is a sucrose fatty 
IS acid ester or a poiyoxyethylene polyoxypropylene glycol. 

The nonionic surfactant as the dispersant and the nonionic surfactant as the disintegrator may be the 
same, but preferably they are different from each other. For instance, it is preferred to use a sucrose fatty 
acid ester as the disintegrator when a polygiycerol fatty acid ester (e.g. decaglycerol monolaurate) or a 
poiyoxyethylene hardened castor oil (e.g. poiyoxyethylene hardened castor oil BO) is used as the disper- 
20 sant. 

The pharmaceutical composition of the present invention is prepared preferably by pulverizing the 
benzoyl urea compound (A) in an aqueous solution containing a dispersant, then adding the disintegrator 
thereto, followed by freeze-drying. 

The pulverization is preferably conducted by wet pulverization. The wet pulverization is a method 
IS wherein the material to be pulverized is rotated or shal<ed together with beads (particularly glass beads) in a 
solution containing the dispersant. A machine such as Dyno-mill (KDL-model, manufactured by Willy A. 
Bachofen Company) may be employed for this purpose. The concentration of the benzoyl urea compound 
in the aqueous solution during the pulverization, is from 1 to 70 w/v%, preferably from 20 to 50 w/v%. 
Particularly when the pulverization is conducted in a wet pulverization system by using Dyno-mill, the 
ao concentration of the benzoyl urea compound in the aqueous solution is preferably within the above range. 
The concentration of the nonionic surfactant as a dispersant is usually from 1 to 30 w/v%, preferably from 2 
to 20 w/v%. The glass beads employed usually have a size of from 0.1 to 1.5 mm in diameter, preferably 
from 0^5 to 0.5 mm in diameter. The pulverization time is usually from 5 minutes to 1 hour. 

The composillon prepared by the wet pulverization under the above-mentioned condition, has the 
35 average particle size of from 0.2 to 1 .0 urn (light-scattering method). 

After the completion of the wet pulverization, glass beads will be removed by sieving. Then, the 
disintegrator Is added to the solution of the pulverized benzoyl urea compound (A), followed by freeze- 
drying. The concentration of the disintegrator is from 1 to 90 w/v%, preferably from 10 to 70 w/v%. 

The pharmaceutical composition, particularly the dry formulation, of the present invention has a ratio of 
40 the benzoyl urea compound (A) : dispersant : disintegrator of, for example, 1 to 70 : 1 to 30 : 1 to 90 by 
weight, preferably 20 to 50 : 2 to 20 : 10 to 70 by weight. 

The pharmaceutical composit'on, particularly the dry formulation, of the present invention can be 
formulated into pharmaceutical formulations by conventional methods. As such pharmaceutical formulations, 
oral formulations such as powders, fine particles, granules, capsules, tablets and liquid drugs may be 
45 mentioned. 

The pharmaceutical composition, particularly the dry formulation, of the present invention may usually 
be administered orally to mammals (e.g. human beings, horses, catties, dogs, mice, rats, etc.). The dose 
varies depending upon the diseased condition, the sex, the body weight, the formulation, etc. However, for 
instance, when the composition of the present invention is orally administered against human malignant 

so lymphoma or lung cancer, it is administered in a daily dose of from 5 to 100 mg/kg as the benzoyl urea 
compound (A) to an adult in one to three times per weelt. 

The pharmaceutical composition, particularly the dry formulation, of the present invention has excellent 
granularity, disintegrating property and stability. Further, the absorption of the benzoyl urea compound (A) 
through the gut is thereby remarkably improved. 

55 By using the pharmaceutical composition, particularly the dry formulation, of the present invention, it is 
possible to reduce the dose of the benzoyl urea compound (A) and thus to reduce the side effects or the 
pain to the the patient when it is administered to the patient. 
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TEST EXAMPLE 1 (Type of the Disintegrator) 

The difference in the granularity and disintegrating property depending ufion the type of the disintegra- 
tor was studied. 

The dry formulation product was prepared in the same manner as in the after-mentioned Example 1 
except for using 10 w/v% of Compound 3, 8.8 w/v% of HCO-60 (manufactured by Nikko Chemical K.K.) and 
30 w/v% of a disintegrator. The disintegrating property and granularity were examined, and the results are 
shown in Table 1. 

Further, the dry formulation was prepared in the same manner as in Example 1 except for using 20 
w/v% of a disintegrator. The disintegrating property and granularity were examined, and the results are 
shown in Table 2. 

The disintegrating property was evaluated as follows: 10 ml of a 1% HCO-60 aqueous solution and 
glass beads having a diameter of 7 mm were added to the dry formulation thus prepared (containing 10 mg 
of the benEoyI urea compound (A)), and the mixture was rotated at 30 rpm for 1 hour. The disintegrating 
property is represented by the proportion (%) of the benzoyl urea compound (A) passed through a 
membrane filter having a pore size of 0.8 um. 



Table 1 



Disictagrator 


Disintegrating 
property (%) 


Granularity 


Saccharide 


Lactose 
Starch 
Dextrin 
Celullose 


57.7 
51.4 
48 .5 
8.8 


agromerate 
powder 


Saccharide 
alcohol 


Mannitol 
Sorbitol 


57.9 
50 .4 


agromerate 


Silicic 
anhydride 


Light silicic 
anhydride 


2Q..9 


powder 
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TEST EXAMPLE 2 (Concentration oi the Disintegrator) 

The granularity and disintegrating property of the formulation of the present invention depending upon 
the concentration of the disintegrator were examined, and the results are shown in Table 3. The examination 
5 was conducted in the same manner as in Example 1 except for varying the concentration of the 
disintegrator. 



Table 3 





Disintegrator 


Content 


Disintegrating 


Granularity 


TS 


(w/v%) 


property (%) 






PLURONIC F68 


10 


11.5 


powder 


20 




20 


24.0 








30 


36.6 








40 


36.4 




25 










P1670 


10 ~ ■' 


15.1 


powder 






20 


32.4 




30 














40 


53.4 





TEST EXAMPLE 3 (Stability) 

The formulation obtained in Example 1 was stored at 60* C for 4 weeks, whereupon it was confirmed 
that 97% of Compound No. 3 remained. 

to 

TEST EXAMPLE 4 (Pharmaceutical Effect) 

The pharmaceutical effect of the dry formulation of the present invention was examined. 
45 10* of mouse lymphoid leukemia cell L-1210 per mouse were intraperitoneally transplanted to BDF; 
mouse (male, from 20 to 22 g). Each formulation was orally administered 1 and 8 days after the 
transplantation. Each formulation was formed into a liquid suspension, and administered to each mouse in 
an amount of 0.5 ml per mouse. Then, ttie mortality was observed. The results are shown In Table 4. 

The activity was evaluated by a survival rate [T/C (%)] as compared with a control group to which a 
so physiological saline was administered. 



ss 
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T/C{%) = Median survival time of test animals 
' Median survival time of control animals 



Table 4 



Administered 
formulation 


.Dose 


T/C (%) 


The formulation of 


4QQ 


208 


the present invention 






/The formulation of '\ 


200 


195 


VSxample 1 / 








100 


177 




• 50 


116 


The aqueous suspension 


400 


117 


of Compound No. 3 








200 


10 9 


Physiological saline (control) 


100 



TEST EXAMPLE 5 (Concentration in Blood) 



The farmuiation of the present invention was forcibly orally administered by an oral sonde to a group of 
two Wister male rats (body weight: 50 g) starved for 1 8 liours (dose as Compound No. 3: 200 mg/5 ml/kg). 
Then, blood (0.3 ml) was periodically sampled with heparin from the jugular vein. 

The blood thus obtained was subjected to separation of the plasma and removal of proteins by using 
acetonitrile, and then Compound No. 3 was quantitatively analyzed by a high speed liquid chromatography 
using a reversed phase column (Nova Pak Cu. 5 u , 3.9 mm in diameter * 150 mm, Nihon Waters), and the 
curve of the concentration in blood was prepared. 

From the curve of the concentration in blood, the area below the curve was obtained by using a 
trapezoid formula and presented as AUC (Area Under the Curve). The respective values were obtained for 
all rats, and the average value and the width are shown in Table 5. 



45 



so 



55 
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Table 5 



S-cmiaistared foruiulaticn 


AOC ( yc/ml , hr ) ! 


The f ormulatians of 
the present invention 

The formulation of 

Example 1 

Example 2 
Example 3 


11.25 + 3.68 
13.86 + 4.51 
13.62 + 2.95 


The aqueous suspension 
of Compound No. 3 


2.41 + 0.88 



EXAMPLE 1 

Compound No. 3 (20 g) was suspended in 50 ml of a 5 <fi/\% HCO-60 aqueous solution, and the 
suspension was wet pulverized (3000 rpm for 45 minutes) by Dyno-mill by using 50 g of glass beads (from 
0.25 to 0.5 mm in diameter). After the completion of the puiverizafion, glass beads were removed by 
sieving, to obtain a wet pulverized formulation of Compound No. 3. 

To 50 ml of the liquid formulation thus obtained, 20 g of a sucrose fatty acid ester (P1670. 
manufactured by Mitsubishi Chemical Industries Ltd.) was added. The mixture was freezed with dry ica- 
methanol and then subjected to vacuum drying for 24 hours to remove water. The freeze-dried formulation 
thus obtained was filled in capsules to obtain capsule drugs. 



EXAMPLE 2 

Compound No. 3 (15 g) was suspended in 50 ml of a 5 w/v% polyoxyethylene polyoxypropylene glycol 
(PLURONIC F68) aqueous solution, and the suspension was wet pulverized (3000 rpm for 45 minutes) by 
Dyno-mill by using 50 g of glass beads (from 0.25 to 0:5 mm in diameter). After the completion of the 
pulverization, glass beads were removed by sieving, to obtain a wet pulverized (ormulation of Compound 
No. 3. 

To 50 ml of the liquid formulation thus obtained, 30 g of a sucrose fatty acid ester (PI 670, 
manufactured by Mitsubishi Chemical Industries. Ltd.) was added. The mixture was freezed with dry ice- 
methanol and then subjected to vacuum drying for 24 hours to remove water. The freeze-dried formulation 
thus obtained was filled in capsules to obtain capsule drugs. 



EXAMPLE 3 

A good dry formulation was obtained in the same manner as in Example 2 except for using 

decaglycerol monolaurate (Decagline 1L manufactured by Nikko Chemical K.K.) in place of the polyox- 
yethylene polyoxypropylene glycol. 
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Claims 

1 . A pharmaceutical composition comprising a benzoyl urea compound. (A) selected from the group 
consisting of a benzoyl urea compound (I) having the formula: 




wherein X is a halogen atom, a nitro group or a trifluoromethyl group, provided that when Y is a nitro group, 
X is a halogen atom or a nitro group, Y is a hydrogen atom, a halogen atom, a nitro group or a 
trifluoromethyl group, Zi is a halogen atom or a trifluoromethyl group, 2j is a hydrogen atom or a halogen 
atom., and A is a =CH-group or a nitrogen atom, and a benzoyl urea compound (II) having the formula: 




(II) 



wherein each of Xi and Xj is a hydrogen atom, a halogen atom or a nitro group, provided that when Y is a 
nitro group, Xi is a hydrogen atom, Y Is a hydrogen atom, a halogen atom, a nitro group or a trifluoromethyl 
group, and 2 is a hydrogen atom, a halogen atom or a trifluonamethyl group, as an active ingredient; a 
nonionic surfactant as a dispsrsant; and at least one member selected from the group consisting of a 
saccharide, a saccharide alcohol, silicic anhydride and a nonionic surfactant, as a disintegrator. 

2. The pharmaceutical composition according to Claim 1 wherein the nonionic surfactant as a dispersant 
has at least 3 HLB value. 

3. The pharmaceutical composition according to Claim 1 wherein the nonionic surfactant as a dispersant 
is at least one selected from the group consisting of polyoxyethylene hardened castor oil, polyoxyethylene 
polyoxypropylene glycol, a sucrose fatty acid ester, a glycerol fatty acid ester, a sorbitan fatty acid ester, a 
propylene glycol fatty acid ester, a polyglycerol fatty acid ester, a polyoxyethylene sorbitan fatty acid ester, 
a polyoxyethylene sorbitol fatty acid ester, a polyoxyethylene glycerol fatty acid ester, a polyethylene glycol 
fatty acid ester and a polyoxyethylene castor oil. 

4. The pharmaceutical composition according to Claim 1 wherein the dispersant is at least one selected 
from the group consisting of a polyoxyethylene hardened ester oil, a polyoxyethylene polyoxypropylene 
glycol and a polyglycerol fatty acid ester. 

5. The pharmaceutical composition according to Claim 1 wherein the saccharide, the saccharide 
alcohol, the silicic anhydride or the nonionic surfactant as a disintegrator is at least one selected from the 
group consisting of glucose, fructose, sucrose, maltose, lactose, starch, dextrin, cellulose, mannitol, sorbitol, 
light sliicic anhydride, polyoxyethylene hardened castor oil, polyoxyethylene polyoxypropylene glycol, a 
sucrose fatty acid ester, a glycerol fatty acid ester, a sorbitan fatty acid ester, a propylene glycol fatty acid 
aster, a polyglycerol fatty acid ester, a polyoxyethylene sorbitan fatty acid ester, a polyoxyethylene sorbitol 
fatty acid ester, a polyoxyethylene glycerol fatty acid ester, a polyethylene glycol fatty acid ester and a 
polyoxyethylene castor oil. 

6. The pharmaceutical composition according to Claim 1 wherein the disintegrator is at least one 
selected from the group consisting of a sucrose latty acid ester and a polyoxyethylene polyoxypropylene 
glycol. 

7. The pharmaceutical composition according to Claim 1 wherein the dispersant is at least one selected 
from the group consisting of a polyglycerol fatty acid ester and a polyoxyethylene hardened castor oil and 
the disintegrator is a sucrose fatty acid ester. 

8. The pharmaceutical composition according to Claim 1 which is in the form of a dry formulation. 
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9. The pharmaceutical composition according to Claim 8, which is prepared by pulverizing the benzoyl 
urea compound (A) in an aqueous solution containing the dispersant. then adding the disintegrator thereto, 
followed by freeze-drying. 

10. The pharmaceutical composition according to Claim 1, wherein the ratio of the benzoyl urea 
compound (A) : the dispersant : the disintegrator is 1 to 70 : 1 to 30 : 1 to 90 by weight, 

11. The pharmaceutical composition according to Claim 1, wherein the ratio of the benzoyl urea 
compound {A> : the dispersant : the disintegrator is 20 to 50 : 2 to 20 : 10 to 70 by weight. 
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